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T he knee menisci are a pair of wedge shaped semilunar fibrocartilage structures, which are attached to the periphery of the tibial plateau via the coronary ligaments, and to the femur via the meniscofemoral ligaments. [1] They deepen the articular surfaces of the tibia to improve the geometric fit with the femoral condyles [2] and play an important role in knee stability, dynamic loading and for the maintenance of proper joint health. [3] Even though the
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At a Glance Commentary
Scientific background of the subject
In allograft transplantation of the torn knee menisci, a mismatch would lead to the failure of the allograft or might end up in the degenerative changes. It is always good to have a set of anatomical morphometric parameters of the menisci like the width and thickness.
What this study adds to the field
The present study has added information on the meniscal thickness and width in South Indians which can be instrumental in the planning of orthopaedic and arthroscopic surgeries of the knee joint. The data of the present study are important to orthopaedic and arthroscopic surgeons, radiologists, anthropologists, and clinical anatomists.
Background: Since the in vivo morphometric data on the menisci of the knee joint of Indian subjects are scarce, we hereby studied the width and thickness of the menisci using Magnetic Resonance Imaging (MRI) to establish standard dimensions of the normal medial and lateral meniscus as an aid to orthopaedic surgery.
Methods:
Eighty menisci from 40 knee joints were analysed in each of three regions, the anterior horn, the mid body and the posterior horn. The thickness and width of the menisci were measured in sagittal and coronal T1-weighted and T2-weighted MRI images and analysed statistically.
Results:
The mean thickness of medial meniscus at the anterior horn, mid body, and posterior horn were 6.3 ± 1.1 mm, 5.2 ± 1.3 mm, and 6.9 ± 1.1 mm, respectively. The respective values for the lateral meniscus were 4.8 ± 0.7 mm, 6.4 ± 1.1 mm, and 7.0 ± 0.9 mm. The mean width of medial meniscus at the anterior horn, mid body, and posterior horn were 10.5 ± 1.2 mm, 7.8 ± 1 mm and 13.9 ± 0.9 mm, respectively. The widths of lateral meniscus at the same regions were 11.8 ± 1.4 mm, 8.6 ± 1.2 mm, and 12.0 ± 0.9 mm, respectively. The lateral meniscus was significantly wider than medial at the anterior horn and mid body (p = 0.00). In contrast, the posterior horn of medial meniscus was significantly wider than lateral meniscus. Both menisci were significantly wider at their posterior horn, followed by the anterior horn and were significantly narrower at their mid body.
Conclusion:
The present study provides new information on the meniscal thickness and width in South Indians that can be used in planning of orthopaedic and arthroscopic surgeries of the knee joint. However, the study needs to be analyzed with a large sample size for the better interpretation.
(Biomed J 2014;37:14-17) Key words: menisci, meniscus, morphometry, thickness, width success of meniscus transplantation depends critically on the precise sizing of the meniscal allograft, the accuracy of meniscal sizing can still be inadequate. [4] It was reported that a set of parameters for describing the geometry of the medial and lateral menisci [5, 6] is essential as the mismatch might lead to failure of the allograft or subsequent development of degenerative changes. [7] Also, some marked differences in the contour and insertion between the medial and lateral menisci are important determinants of meniscal injury. [8] The normal meniscus demonstrates low signal on both T1 and T2 weighted images. Some studies report on the morphometric parameters of the cadaveric menisci, [9] [10] [11] but the in vivo studies are scarce. Since the menisci perform important mechanical functions, they are exposed to injury. The meniscal tears might occur as part of a rotational trauma or bending, as the evolution of a joint degenerative process or an injury, or as a spontaneous injury resulting from a progressive structural failure without any correlation with trauma or a degenerative process. [11] It was reported that the variations of form and in particular, the thickness and width of the menisci can determine the possibility and kind of injury. [10] In the literature, information or study on in vivo morphometry is not available from the South Indian population. Here, we report on the width and thickness of menisci of the knee joint in vivo using Magnetic Resonance Imaging (MRI). The purpose of present study was to establish the anatomic database on standard dimensions of the normal knee menisci in adults of South Indian population.
METHODS
Material is collected from a population of adult cohort of both genders. The MRI images of 80 menisci (40 medial and 40 lateral menisci from 40 knee joints) were analysed irrespective of their genders; and, MRIs of menisci with pathological changes like osteoarthritic changes were excluded. The study included only healthy adult subjects with no history of injury or abnormality. Informed consent was taken from each individual. The study has been approved by the Manipal University Ethics Committee. The age distribution of patients was between 20 to 40 years. The body height and weight of the individuals are not considered in the present study. MRI scans (1.5 Tesla MRI, Seimens Avento, Germany) were taken with the patients lying supine with the knees extended.
The images were viewed and the measurements performed using the SYNGOS software. Both the medial and lateral menisci were measured at three parts, the anterior horn, mid body, and posterior horn. The thickness and widths were measured at these three regions. The dimensions were studied in sagittal and coronal planes with T1-weighted acquisition and T2-weighted images [ Figures 1-3] . The images which showed complete view of all parts of medial/lateral menisci are selected for this study. The measurements were performed at the middle of anterior horn, mid body and posterior horns. As the caliper used for measurement is inbuilt software, there was no difference in measured values. The measurements were performed by the same radiologist in all the scans. This has prevented the interobserver error. Statis- tics were performed using Statistical Package for Social Sciences (SPSS) 15.0 software: Differences (mean ± Standard Deviation, SD) between medial and lateral menisci were compared with the paired t-test; differences between the anterior horn, mid body, and posterior horn were analysed using Analysis of variance (ANOVA), and significance was set at p ≤ 0.05.
RESULTS
The mean thicknesses of medial and lateral menisci at the anterior horn, mid body, and posterior horn are presented in Table 1 and the widths are presented in Table 2 . In the sagittal plane, the thickness of the medial meniscus at the anterior horn was significantly more than that of the lateral meniscus, but the lateral meniscus was thicker than the medial meniscus at the mid body. The difference in thickness at the posterior horn was not significant (p > 0.05). Both the medial and lateral menisci were significantly thicker at their posterior horn than the anterior horn or mid body.
The lateral meniscus was significantly wider than medial at the anterior horn and mid body (p = 0.00). In contrast, the posterior horn of medial meniscus was significantly wider than lateral meniscus. Both menisci were significantly wider at their posterior horn, followed by the anterior horn, and were significantly narrower at their mid body.
DISCUSSION
In the medical research, intracapsular ligaments of the knee joint have been increasingly studied due to the invent of procedures like arthroscopy, computed tomography, and MRI, and because of their importance for clinical diagnosis and management. [12, 13] It was described that the size of meniscus is related to its function and any effort to replace the torn meniscus is assisted by the morphometric data. [14] Prodromos et al., [15] proposed the contralateral meniscal measurement as the gold standard for sizing the menisci before transplantation, which has started a trend to use plain radiographs and MRI of meniscus of the contralateral knee. [13] Variations of form, and in particular, the width and thickness of the menisci can determine the likelihood and severity of injury. [10] According to Smillie, [8] the lateral meniscus occupies a larger area of the tibial plateau, due to its semicircular form and lesser interhorn distance. According to a cadaveric study by Braz and Silva, [11] there were no significant differences in width between the anterior horn, posterior horn, and the mid body of the lateral meniscus; however, the medial meniscus proved to be the widest in the posterior horn, followed by the mid body and anterior horn. This was confirmed by Almeida et al., [10] who observed that the posterior horn of the medial meniscus was wider than the lateral meniscus in cadavers, but did not find any statistically significant difference between the medial and lateral menisci with respect to the mid body. However, the lateral meniscus was wider than the medial at the anterior horn. In the present study, both menisci were wider at their posterior horn, followed by the anterior horn and narrower at their mid body. We also observed that the lateral meniscus was wider than medial meniscus at the anterior horn and mid body, whereas the medial meniscus was wider than lateral meniscus at the posterior horn.
Braz and Silva [11] reported that the posterior horn of medial meniscus was the thinnest followed by the anterior horn and the mid body. In the lateral meniscus, anterior horn was the thinnest followed by the posterior horn and mid body. In contrast, Almeida et al., [10] reported no significant difference among the thickness at the anterior horn, mid body and posterior horn in the medial meniscus, and that the lateral meniscus was the thickest at the mid body and while the medial meniscus was thicker than the lateral at the anterior and posterior horns, the lateral meniscus thicker than the medial meniscus at the mid body. In the present study, the medial meniscus was thicker than the lateral meniscus at the anterior horn, whereas the lateral meniscus was thicker than the medial meniscus at the mid body and the thickness of the two menisci was not significantly different at the posterior horn. Both the medial and lateral menisci were thicker at their posterior horn than the anterior horn or mid body.
Our findings are similar to those of Erbagci et al., [2] which is also an in vivo MRI study. In a study on the location of meniscal ruptures, Rico and Ayala [16] observed that the medial meniscus is more commonly affected, and the lesions were more frequent at the mid body followed by the posterior and anterior horns. On the other hand, Braz and Silva [11] pointed out that the wider the meniscus, the more susceptible it is to injuries, presumably because of the higher exposure to the actions of the femoral condyles. They reported that the anterior horn is the narrowest part of the medial meniscus and the mid body was the thickest part of both menisci, yet the mid body of both menisci presented the highest meniscal tears. We interpret the discrepancies in our observations with these authors as due to differences in measurements in cadaveric menisci vs. in vivo MRI measurements; and some racial differences may also account for some of the differences.
Since availability of accurate morphometric data is crucial for restoring the normal joint conditions through meniscal tissue engineering and transplantation, [17] the new information on the meniscal thickness and width in South Indians provided by the present study can be instrumental in the planning of orthopaedic and arthroscopic surgeries of the knee joint.
We believe that, a definite conclusion cannot be drawn from the present study. The limitations of the study include small sample size of the data studied. The present study should be compared with a large sample size from the South Indian population. Future implications of the study include relating the meniscal size with the height and weight of the individual.
